Caspase inhibitor z-VAD-FMK inhibits keratocyte apoptosis, but promotes keratocyte necrosis, after corneal epithelial scrape.
The purpose of this study was to determine whether the caspase inhibitor z-VAD-FMK could be applied topically prior to epithelial scrape injury to inhibit keratocyte apoptosis. Rabbit corneas were treated with z-VAD-FMK or vehicle alone prior to epithelial scrape injury. Cell fate was analysed at 4 hr after epithelial scrape using quantitative TUNEL assay, propidium iodide staining, and transmission electron microscopy. Less stained anterior stromal keratocytes were detected with the quantitative TUNEL assay in corneas pre-treated with z-VAD-FMK than in corneas pretreated with vehicle at 4 hr after epithelial scrape. This difference appeared to be confirmed by propidium iodide staining of keratocyte nuclei. It was observed that fewer nuclei were stained with propidium iodide in the DMSO vehicle treated corneas compared to the z-VAD-FMK treated corneas. Analysis of corneas with transmission electron microscopy, however, indicated that many anterior stromal keratocytes in corneas pretreated with z-VAD-FMK, but not vehicle, had cell morphologic changes more consistent with necrosis. Although pretreatment of corneas with the caspase inhibitor z-VAD-FMK inhibited keratocyte apoptosis detected with the TUNEL assay, transmission electron microscopy revealed that many anterior stromal keratocytes in z-VAD-FMK-treated corneas instead died by necrosis. Thus, z-VAD-FMK is unlikely to be useful to modulate corneal would healing through inhibition of keratocyte apoptosis induced by epithelial injury. The TUNEL assay should not be used to monitor cell fate without confirmation using analyses that also detect necrosis.